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(54) FILM FORMATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film formation 
apparatus by which a film of high uniformity can be 
formed 

SOLUTION: A holding means 24 in which a plurality of 
substrates 27 are stacked to be a longitudinally long 
shape at equal intervals and parts near spout holes 31a 
at a gas introduction pipe 28a are arranged in a 
predetermined space 23 as the inside of a reaction tube 
22. Two first introduction pipes 29, at the gas 
introduction pipe 28a, which are introduced from the 
lower part of the reaction tube 22 and which are 
arranged to be a longitudinally long shape along the 
holding means 24 are provided respectively with a 
plurality of first spout holes 29a in parts introduced into 
the reaction tube 22, A second introduction pipe 31 
covers parts near the first spout holes 29a at the first 
introduction pipes 29 r and it is provided with a plurality 
of second spout holes 31a toward the holding means 24. 
Mutually different gases which are supplied to the first 

introduction pipes 29 are spouted from the first spout holes 29a, they are mixed in a space 
covered with the second introduction pipe 31 , and a reaction gas is generated The reaction gas 
is spouted toward the direction 35 of the holding means 24 from the second spout holes 31a. 
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Jt#gl2 4©*iaj(ci®UJ"ra. 
[0022] tei^tf, 3JSH2 7 <hbt S i S«*m 

~jj<Dfg i mxm 2 9 ceo, % £'©isffcf4^.^ 

^b, 1WA*3 0(CPOC l.iN.iftffl^ 

L/ te V X 5 <t . 



P,0, + (5/2) S i-2P + 

©i^^br. s i««*ccp*ii£ttut:«9»<. cc-c 
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2©«(S^A*ffja (^^i9A®2 8 a©TS!EW 
tiJUaBiOKA^Wifi) ft- S3 (3) B. SKEW 2 
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(1 ) (DML2^£ft&£^c, tt4K7 04>4>ftjS 

flftWS<tt&. *WTL8aW:ifi»rSiC5'CP 
l O l **4«3h*Rj6«2rt©±# (Tiffl'J) rt*. « 
fcH?L8aicfi^aSlE7gPi}CCP a O s ^#*L,, H3 
(3) cDtlli«RL6«:7ftSti^J;^tc. «E7<&JIM«c*j 

as. s^2r^^a^w^ia-e^. ^3 <2> <d 

(fllflt L 4 (CtkS tl 5 * 5 , BSft "CCD p o>»fli*«tt»a w 
[0 02 5] CfttcttU 80»IBW«l/l*fiJB*^# 

«tta ^ n a Mm<Dffims&$. 2 1 a -c t*, sjs« 2 2 1*3 

©T* (-b«M) * Rl6*2 2l*W>±* (TffiW) toJ: 
tf JKttW 2 2 CD t2 SM/v, *#5ttGH * «c 4*1* "C *> 
■ 3 (1) OI1L1. 133 (3) cD«L5fcJ:t>'lS 
3(2) ©il6«SlL3CC7SS4aSJ:5€C, BSrtteJitfSlfi 
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WB?L2 9a, SOaOh'ufPl, l*Hi 
?L2 9aOtN>tattNlliR(U7L2 9 aCcRH»J-«afU 
*flJB.2 9aflE)tW>t«!>B»Pl (Wl«tUTL3 0atC 
-3l*TfclB«> • W2H1HTL3 1 a©t'^P2, 
jbfelH2nfittl?L3 1 a©*'&4^tt*2BBIil?L3 1 a<c 
|ij^f£»2 p fiHi7L3 la©ifrfr£01B|«P2> 4s±tf 

fsj#$n/cffifi2 7otf*^P3. -rat>*»iS2 7© 

-*«BI*6^tt««2 7K|»ffi'rS*«2 7©-** 
ffif i ORBH P 3 tt . SI >«c W L I » SKCjHKft S . 

to o 2 7 ] afcia4 { i ) icyftsn^ct^cc, tasi© 40 

Wlfc<fcCJ c »2Pflffl?L2 9a-3 lalt 

ffl?L2 9a, 3 0a©Ig2 1 a CDjgp#>6ff>i&3 £ . 
&Jjf2PlHm3 1 atf)J$S2 1 a<D»^0l?i/J s 

ifcj:-**, 2«(<!)#X*«AUfctt. Jfc«flW<*l 
tf{?L3 1 a*»&i*fflf 5C£*eft5©-C. S(fc* s **») 
jifcX/Ct >fr ^HMW * *«fflf & c £ #-c * a. 
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[0 02 9] H5tt. ^1^A«29. 30<DSl^tti 
?L2 9a ( 3 0a£. »2WAff3 l©»2«WiFL3 1 

a t<Dm% tttwr *fca&«>ia-c*4, SI l ^A«2 

9, 3 0©^i P|?ffl?L2 9 a. 3 0 att, @5 ( 1 ) «C 
^34i^J:^ic. ^2^1X^3 l<D^2«ffl?L3 1 afflj 

3B"t?W2«A»3 1 ft253 k »U?ct#©. ^2PSffi?L 
3 1 a^SBiaSiailltcrfijW-ClBffiSti^. 
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j£fflE*R3 BrMl«AC2 9. 3 0**2»8llSh5J:5 
CctrrEBOr&tKtoOrt^ SteSB (3)cc^sns 
J;9(C||I2«AV3 lOftltlcitagWc, El»©W 
l^A , g2 9 1 3 0CO>WB±3WS«rSJ:9KL-CE 
S U X i> <fc C \, ft: t A «WE 2 *tt« 3 6 T * 1 • A« 

2 9, 3 0^2»S(l$n^cfc9tCLT. ^0^2zgA@ 

3 l©KH**8BtCEBL/rfc8MDttl*. 

[0 03 1 ] tctel35 ( 1 ) OJcOfegJ 1 naW?L2 9 
a, 3 0a<D^2RaiH7L3 1 a|!9KlfiJWr©EBtt, 2 
#0*l»Af2 9, 3 0<DW-S©^it**. »2WA« 

fc»©^-rtl©£*€C!T-3Tfetllt>tel^ !3 5 (2) to 
<tCKH5 (3) ©Jz9«c»lPBlB7L2 9 a, 3 0 aCD^ 
2P^W?L3 I attd:iS^ s J^r&]^r©ig[t^, 2*Oil 
l^AM'2 9, 3 0O?HS©ftlt*^ W2»A»3 1© 

[o o 3 2 } H5 { i ) a><fe J j«cBH , rac:.£ec<fc-3 
r, 2HH0>#*«ttft9L tt«W*<»2imflffL3 l 

^*«fflTr*c£3»r*4. afcSB (2) ^jc^sb 

(3) J:^ccEBTSC£«cj:-3r. 2aa©#^4fi 
d« ( tt«BiI<»2*taTL3 1 a*»6«tB-Tft©r, 

[003 3] tt*S. ^)SCCto(r>r« 1 MAS 2 9 ( 3 



(6) 
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flfctocfceWtStc, dtTSi:, rttSatt, lmm<a 
< 1 0 0 m m<D»fflCCjaWn. b H. b = a + 2t 
TT'SI£ft£<, CCttB. ®Ii\f29 t 3 00*1* 

5 Q *fc. I*3&ct3:2 b<c^ (20 0 + 2 t) <0»W 
tCjStfft, jFfadttd = c + 2T-C*Sti4. CCXrT 
«. ff^«AV3 l&ftJTCAi). fcix.«0. I mm 

[0034] tfc, S i Sffi^C P«rtt«S*&»6tt: 10 
tt, !/-^^iUtPOCl, tCftto^T. PC 

ttfitc B S * SW^lctt. y-*#*±UrBB 

£6«C RFf£OS1K(CS i O, *JBfSTft*i^K 

o.tJS^rfcWto&t*. 

[0035JB6B, *»iiS©WIB<D«©*»-C*Stft 

M^S2 i b®mf&*mTVftmmT$>&* muz. me 
tc b r was ft pid at* tcttpr emmnztf l rm 

[0 03 6] #^*A«28atc{«b-3"CRW6nS# 
*^A.g2 8 b tt, Kti«2 Z©T#*6S«flRJt*2 

■TC«I*) ©IliAf 33i, W2»A«3 4i* 
^-CWfiSSnS. WlWA«3 3tt. Kl6«2 2rtK: 
WAStifcaP»*c»»©» 1 PgtML3 3a^t^ M 30 
22gA«3 4ti. W1«A*3 3©*I«W?L3 3aiE 

-5«a<D»2P«IiJTL3 4a*Wr 5, «i3 3a r 3 

B»*R 2 4 tC{Sy$ 3 ft/t3t£ 2 7 © fcf * <fc W D ? 
^TtBRfllKf #&<£fc»2PflttHl3 4att, 
Blttf*** 2 7 IBliOffl W3t«^*tCiHSS ft 
[003 7] filBSf 1 2gA^3 3 iCtt^«>JE*a#X* s 
fltt&SivC Stt#?i»»l«f«a3 3a*6«a^ 

iBtfjbfctf***. ff2«A*3 4tC^3^ 311 40 
BAITS 3tcfttt3ft&#X&ttMtt&*/a&. 3*2$ 
A«3 4tcJ;orffltotiSffiBB-ciB^StirRjSL, S 

*>65eflF3 5 ft&M^g£2 4 o-fifttaMtiiir 
£ D /c^H »l»A«3 34CV-^#^WIft3 
ft. *2WA«3 4K:BWfctt^xW(ltttSti*. 
[0 03 8 ] c 9 *BtoR"C* ^ti ElfiWHW** 

i«iwc*h*ni«ffiSh5<o-c, rat;* 2 zn<oyii 

(±««fl) - SIC* 2 2l*3©_k3& (T*»l> tecfctWKJfc 50 



«t*M J T-9- 1 02 40 3 
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«2 zrt^KiseK^^acxr^ntcfciirb. 13 

(1) Oift»Ll. B3 (3) ©ft«L5to£CflB3 

(2) ©iib*8L3lc^Sft&i:5fc:. ffirtteitf&ffilffl 

[0 0 3 9] ft*5. m l&SHLS 3aOt^P 1. Iff 
2 «ttl7L 3 4aOt 4 -;fP2. *J J:CKfiH43 ftfcffiE 2 

B4 (1) *£^£ft£<fc5Jc. KBffi>*145i:cm2« 
ffl?L3 3a, 3 4 at*, **l*h»lfcOrnGWS©tt 
[t(CiBK£ft£ 0 "Tftto*. »fltl4IIiffL3 3a«)iS 
2 1 b©eH^6C01ffiS<k fc &W2iBai?L3 4a©«E 

2 1 bOjeBT^6^iBr3<!:^--ar«J:9tc:LrSB3 
ft&. ClC[)J:5CcBS(atSCiKJ:-pr, 2«£>#x 
jWS£3ft/d&, WRfl»<iBH«fL3 4a*6WI«** 
C££&£©T?, RlK*J**OJl^^at»StfS^t 
ilfltSc;i#t*4 ( B4 (2) te^3ft£ 
J:9tC. « 1 toJ: W2qflttl?L3 3 a . 3 4 at*, -eft 

■wiStttLTEwc 2#© i tr > *#r*ifc?«s©ttB 

CtgBfl&ft&o C©£3*cEBT&C<btCJ:-*T:. 21 
SMCD 3 hfc«. JtiaffJil < v&titfl 3 4 a & 6 

[0 04 0] @8B.. ail3»Ae3 3©mii!Bffl?L3 3 
ai, ff2WA«3 4©»2iat&?l3 4a<!:©A*«tt 
W-rSfcA©iar*4, ^1^A®3 3(D^1PSW?L3 
3a{l 08 ( 1 ) &t:^i*ft£<£^c:. »2»A«3 4 

2 PJttfm 3 4 a Wtcft W r SBE 3 ft * * T ft to % 
g52Pfitt?L3 4 a^6©RS6*^©*lffl#Sl0cB[3K-J-5 
#rtJttUWT& 2 jABklff 3 7 -CKI 2 3KA« 3 4 £ 2 534'd V 
tcb%<0, 182Pfllil?L3 4 a**EB4ti4«KcioI»riB 
fg£ft£ Q fci^«g?ge2^SK»3 7tCcfc^Tmi^A 
t3 3**2»S(I3ftS<fc5«cL/r, ^2^A®3 40)« 

[0 04 1] */cWlWA«3 3©*l«Hi?L3 3a 
B- H8 (2) feiO'HS (3) tcmSft^J:^^. » 
2VAV3 4(^®2Pflffl?L3 4 a ittS*MOI«C|ft»tiB 
ft^ft^ w r&to%* ±^l/fc0«h!0IIM«cbT2f§5ffi*A 

3 7r*2*A«3 4*2»«bteit©. ^2Pfiffi?L 
3 4 a*«KB*tlS»Ji«iS»»JtcWWr|eaiSn4. 
C©^#, »lzgA«3 3fl»Hdi. H5 (2) tc^3 
ft £ <fc 0 *C» 2 «. A« 3 4 ©Wfi CC t*^Sc L/^cl^<fc ^ «: 
L TIBS 0 T t J: t fc <b ZM ffi & 2 £MB 3 7 T#Hj 

$ ft tcm 2 mAms a com 2 mmi 34a $mcm 1 mx 

«3 3tBfiL/r4»t>ftl>. £fc.. US (3)Cd^§ 
ft ^> J: 9 tc^ 2 «A« 3 4 (D^iiCSit ^ <fc 5 «C IX 

ibb tii*. fcd:jtariiwa2j«ttli3 7-c#«3*i 
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fc* 2 z»A« 3 4<om 2 mmi 3 4a (MfC* 1 » A« 3 
3*EHl/tfc»tottt*. 

(0 04 2 ]&*jBI8 (l)CDcfc^ft. *lPj?lim3 3 
atoai2nltHTL3 4 a M'MSlWT ^ 1 WA« 
3 3 56*»B**5i*«ctt. ttlk*®*lWA*3 3<D 
Vmo&niW. ^2^A®3 4<Drt«£KB»W»4 
ft. jsfcttrtfSJcO^SL^ft^t^titOiftWfo 
T&lSfcb&t*. H8 (2) fcjrtfias (3) 
Ml «U5FL3 3 aG>*2«HtfL3 4 a fcJ*R*filNftJ» 
TCDEHtt, SOS*©* 1 ®A@3 3 0>mS^^t^-. 
*2»AHf3 4CDrtfS«fcO M^3l>4fttt?T=bft£<, 

[004 3 jus ( i ) o±^ecg2Egir&c£tc£o 
t * tt o isjs # * spam r a c 4 **r # *. * tcm s 

(2)to£UmS (3) ASCCBttf 5C4tc<fcoT. 
2«»©#**i«ft3ftfcfft, tfc«Wa< «tB?L3 4 a 

PRffl-r5C4dS-C*S, 

[0 044] fete, S^ttt<ft#*££<^41"'£4ft 
fctt. l|ll«A*3 3K:HIHttt^^*Wftl'. W2*A 
134KV- X # * fcffitS**"* C 4 im& l> < • C tifiC 
±^T#XzgtAlr2 8 bO±fjicfia4T?fflfl | J4roSl£5tf 

fc. H(6«2 2K:J;ot:»«Sti*aS«2 3<o*»S«c 
•fft*'ft£4fttcU:. K»K, *l»A«3 3tcv-X 
W2»A«3 4fcBMttt#x*«*fc-rs 

[004 5]St *m^Urft>T3l 1 %A*3 3^rt 
S«><l:c/»H1«P. *4U *2WA*3 44>ns*sJ: 
CW«*r, s4T*4. |*3lSptt. lmm<p<10 
OmmOlSBCCjlltftl. PK&q**. Q = P + 2tti^ 
ft£ B CCCtB, ^lSAfiS 3<Dn/rc*Q. fc4 
*,«0 lmmiH^WaraiM, SfcftSr 
tt, p< r ^2 0 OmmCOmmttCmtti, ft&skt. s 
^r+2TrSShS B CCt?TG£S?2^At3 4£>l^ 
irfcO, fc4*.K0. 1 mmi;0fe*«i*«[«:«tfti 

[0046] *fc#»«K:*ji*T:. a»E»«rKWi/fc 
[004 7] 3 6*c±ajufcSBIi©J&»c4Bi,i'C. at I 

Pfiffl?L2 9a, 3 0 a, 3 3 a 4*2!Httl7L3 1 a, 3 
4a40^ft3te, WDCcradMHSfc^ - *Wt**ft 
S«cu-ct»tottl*. *fc. ±8WM©"«fflTl4Ti*H© 

WHHL4 traa & s iSto&u. 

[0 04 8 ] *fc* *2«Bta7L3 1 a, 3 4ajfc6PfitB 
T6*^<0jii»»JiTl«IIIItt?O8ttlt«D«t^3 < 
fc#4C. *2Pflffl?L3 1a. 34aO**Si. *22* 
7v1f3 1. 3 4OrtS4<0|IB^i8t*n5* fc4x.tf§l 



C.7) 'W-9- 1 0 2 46 3 
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2WA«3 1. 3 4©rtS#4*2PJMJ»L3 1 a. 3 4 
a©**3O5 0«Ha±4ar*J:9«:HI»ns. *fc. 
*2WUW13 1 a, 3 4a*6Bftt<Oiftfi*s»6tiSJ: 
5«C. g9l5»A®2 9 t 3 0, 3 3KttB3*-l&#X<D 

[0 04 9 } ffiWWS la, 2 1 btt, Si 
mm 4 (C 7MM»<rtttt b r 9r Ko*W*W«*ffill!W 
Wffl©«*^Ja-4"5»&tt4'CCiBtKT5C4 

10 [0 0 50] 

i«A*^&iiitBsti'ciit2«A«ra#dftT»6 

ft. ®1S4(iJf UfcSttfWcftWT £® 2 ®tB*U» 6 
ft£ fl 

[0 0 5 1 ] *fc#»W£:j;ftfcZ. jMc< 4 fc l -o<oW 

i mkm^mm mxm zmMtcmtm 2 * a*k 

20 f#^jR(c|4]CfT^I|t2«Eti?L^6iHU3ft&SK^ 
[0D52]^fc. II SSAlfOffiUt^m 1 p«L4. 

m 2 « A^oiai&om 2 mmn t » e ti -etiwus briej 

&^SlS^X*iBHi1''4C.4*Jrft4a CtiKJ:-»r. 

[0 0 5 3 ] *fc. »l*Att©Ka©*l*ffla4, 
W2*A«©tt*©«2«ffl?L4*seh*hWj»U*ca 

t?. Rj£*sjB^cHlfc3tf^*:«arac4**'Cft5- C 
tUCjc^-C. »iA3nsMtC0Wi«:HBTSC4# > Cft 

[0054] *fc. w 1 »a«©» 1 wtBTL**. m2m 

A«0» 2 PHBHURltcrt wriBKSnSOr HJB* 4 * 

ntci^r. ^3tiaii<D*?ffi^!ig-rsc4^"t?ft 

[0 0 5 5 ] * fc. mi V A«<D?l-a<O^II ^2 ® 
40 AVftftflJ; 0 *>^i^3 < » * 1 ff A«<0W 1 «tta**. 
»2WA«©»2«ffl3l4B^»crt»TBB3h* 

.. SfS^ii/uAfSB^ x % pfltiat* a c 4 # r ft a . 

im 1 ] *»i!SCDSt*<0— »«-e*SHHBMSB2 1 atD 

[H2] HlOl I - I IIWffif0t?*a. 

[113] RStlB5^aa2 1 ateJ;tfSe3l^«©ii»«»IKir 
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{04] 9, 3 0©Sl"!aH5?L2 9a, 3 

0 a i, ^2^A©3 I ©m2i!Slii?L3 1 a £<D±T» 

[li5 ] m im*M 2 9, 3 0©^lPfltH?L2 9 a, 3 
Oai, f 2iAf 3 1 OKI2i!aHJ?L3 1 a £<D|*J*£ 

[16] ^qSc>^te©ffitDJf?fig-CASfS^f§2 1 b 

[S7}necDi i i-i i i wmm-cto*. 
imsi m i^?^3 3<r>wimmn3 3 at, W2m 

A® 3 4<D^2i!Sa?L3 4 a i©^^^^^© 
[09 ] Se3Rgr*r&£«J&S 1 ©WtS^^-S-ltTrBSia* 

tun 



(8) 1SNa-T-9- 1 0 2 463 
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[H 1 0] H9©1 - 1 IKMll-C&S. 

2 1 a. 21b mmm® 

2 2 SlfcW 

23 m& 

2 4 if|#¥S 
2 7 SIS 

2 8a. 2 8b 1J7.m\m 
10 29,30,33 SI 1 ?gA1 

29a, 30a. 33a Iff 1 ®f±i?L 

3 1,34 »2*Aflf 
3 1a. 34a #2PflHi?L 



[S23 
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